We describe here a hetero Michael-type reaction, involving maleimides and 2-cyanoacetichydrazide or 2-mercaptobenzimidazole, followed by an opening cyclization reaction with isothiocyanates. This reaction allows the preparation of new 2-thioxoimidazolidin-4-one and thiazolo[3,2-a]benzimidazole derivatives depending on the nucleophile used.
Introduction
2-thioxoimidazolin-4-one (thiohydantoins) framework is often encountered in compounds dealing with biological activity. As examples, thiohydantoin 1 is an efficient inhibitor of muscle and liver glycogen phosphorylases 1 and has also showed herbicidal activity by inhibition of purine biosynthesis.
2 Substituted 4-methylene-2-thiohydantoins 2 have displayed Cycline Dependant Kinases (CDK) inhibition in a micromolar range 3a or antileishmanial activity 3b whereas compounds 3 are Fatty Acid Amide Hydrolase (FAAH) inhibitors 4 and compounds 4 are claimed to be active for treatment of hormone refractory prostate cancer. 5 So, it is not surprising if a lot of patents have described the use of this attractive skeleton for a range of activity which cover from compounds for biological use 6 till fire retardants materials.
Thus, condensation of maleimide 5a-d with 2-cyanoacetic hydrazide in refluxing ethanol led to compounds 8a-d in fair to good yields. Spectral data ( 1 H and 13 C NMR) were in complete accordance with the proposed structures and showed that these compounds existed under a tautomeric equilibrium between the keto (I) and enol (II) form in an average ratio of 3/1. For example concerning succinimide 8d, protons of CH2-CH fragment showed characteristic patterns of an ABX system (Scheme 2).
Scheme 2. Preparation of 2-thioxoimidazolidines 9a-d.
The chemical shift observed for the doublet of doublet corresponding to proton Ha was δ= 2.69 ppm (J = 4 and 18 Hz) in the form (I) while it was δ= 2.85 ppm (J = 5 and 18 Hz) in the form (II). For proton Hb, the observed chemical shift was δ= 3.05 ppm (J = 8 and 18 Hz) in form (I) and 2.95 ppm (J = 8 and 18 Hz) in form (II). Same observations could also be made on protons He and Hf. In form (I) He and Hf give two doublets respectively at 3.62 (He) and 3.67 (Hf) ppm (J = 18 Hz), while in form (II) the signals corresponding to these protons was shifted to 3.90 (He) and 4.08 (Hf) ppm (J = 19 Hz). As described previously, condensation of succinimides 8a-d with phenylisothiocyanate furnished the corresponding 2-thioxoimidazolidines 9a-d resulting of the opening-recyclization reaction. For these compounds 9, it should be noted that no tautomeric form was observed, contrary to compounds 8. Here too, the structures of these new compounds were confirmed by careful examination of spectral data, showing mainly in the IR spectra a band around ν = 1500 cm -1 and in the 13 C NMR spectra a signal at 184 ppm attributed to the thiocarbonyl group.
Next, we envisaged to test the reactivity of the 2-cyanoacetic appendage. So, Knoevenagel condensation of compound 8d with benzaldehyde in refluxing ethanol containing a catalytic amount of piperidine 18 resulted in the formation of benzylidene 10 which reacted smoothly with phenylisothiocyanate to furnish the 2-thioxoimidazolidine derivative 11 in good yield (Scheme 3), the structure of which was in accordance with all spectral data.
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Scheme 3. Synthesis of compound 11.
Thiazolo[3,2-a]benzimidazole derivatives
Finally we envisaged to test the reactivity of other nucleophiles on hetero Michael addition to maleimide and for this purpose we tried the addition of 2-mercaptobenzimidazole 12. This latter was chosen as this framework is endowed with a lot of biological activities. 11, 13 Several methods have been developed for the synthesis of thiazolo[3,2-a]framework using the nucleophilicity of the thiol function of 2-mercaptobenzimidazole. 19 A recent work has also described the synthesis of target molecule by opening thiiranes with 2-chlorobenzimidazole. 20 Thus maleimides 1a,b,d reacted with 12 in refluxing acetic acid in presence of concentrated sulphuric acid to afford in each case the corresponding thiazolobenzimidazole 13a,b,d in average yields (Scheme 4).
Scheme 4. Synthesis of thiazolobenzimidazole 13a,b,d.
Formation of compounds 13 resulted from initial attack of the mercapto group on the double bond of maleimide followed, as described previously, by ring opening of the maleimide by the amino group of the benzimidazole ring. Spectral data obtained from compounds 13 were in complete accordance with the expected thiazolobenzimidazole structures: in 1 H NMR spectrum of each derivative, together with the expected signals, one can noticed the presence of three new signals at around 2.95, 3.30-4.95 and 11.30 ppm, due respectively to CH, CH2 and NH2 protons. Moreover in 13 C NMR spectrum, signals at 38.6, 62.4 and 177.9 ppm were assigned to CH, CH2 and C=O carbons beside all others carbons at the expected regions.
In conclusion, we have described new 2-thioxoimidazolidine and new thiazolo[3,2-a]-benzimidazole derivatives. The use of 2-cyanoacetic hydrazide as nucleophile in the hetero-
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Michael reaction on maleimide, followed by the reaction with isothiocyanates, has permitted an entry to polyfunctionalized heterocyclic structures due to its intrinsic reactivity. The extension of this methodology, together with the use of the variety of reactions which could be realized 21 starting from this brick, is actually under progress.
Experimental Section
General. Unless otherwise specified, reagents were obtained from commercial suppliers. Solvents were dried and freshly distilled following the usual procedures. Product organic solutions were dried over sodium sulfate prior to evaporation of the solvents under reduced pressure on a rotatory evaporator. Thin layer chromatography was performed on TLC precoated aluminium backed silica plates and spots were visualized using UV light (254 nm) before using ethanolic phosphomolybdic acid solution (heating). Column chromatography was carried out on silica gel ( 
General procedure for preparation of compounds (8)
A mixture of cyanoacetic acid hydrazide (1 equivalent) and the corresponding maleimide 5a-d (1 equivalent) in ethanol was refluxed for 12 hours. After cooling the precipitate was filtered and the resulting solid was crystallized from methanol. 
